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«o v ^]^» °1 7}*}^ 2] S-^§ a o v ^ {Method for Geometric Shape Morphing using 
Direction Map} 

5. l^r ^^l 7l^KE^ #*1^1 ^S5L, 

£ 5^r #7l 51 3^1 ^Hr^lS. *§^gr ^^*>7] tr ^<*H1 #>Hl 
£ 6a ifl*l £ 6dfe #7l £ 5^ ^7lS^i# ^^*>7l ^tr 

£ 8^r #71 5c. 7^ ^ A7}^\7\ fHJtr ii^M ^ % <|3°flAlS., 
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£ 10a ^H*l £ 10c ^ ^«*fl £3g ^ £ ^c^o] ^^ell- ^^7l 



110 : #°o v ^H]-¥- 
130 : iLS7l<^ 
150 : #^ 



120 : ^7l<^^- 
140 : 



SZL^* 71^- ^fFEiS 4= Sa^r 71^-npflo]] ^ ^ o.^ > JL^ £ (Di rect ion 

Map) °l-§-^ *]3. 4€- 71^^01 ^jtfl^oj 
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t 

t 

1020020082722 %^ 2003/10/7 

<19> ^HJr^o.^ °l-§-*Rr 7fl^(CAD) ^1^^, 1^ 7^£^, oflq^^ t^JE 

^ ^H^r, S-t^ a1z|Jl4» 7lcfl*l-7li4 -g^T^ ^Tfl^S ^ M-^vfl7l 

*H *>M-o^ 7l*KE^# 3-<&o) cfs. 7l*>i^o.S -^-S.^7fl ^^A]7l^ (Morphing)^: ^ 
<20> ZLS)q-, ^7l^ ^-o] ^EH*1 ol-§-*Kr CAD *\^*$, ZlHfl^ T^E^-, ofl q nfl o] ^ ^ 

<21> ^ f cfS. 7)#^ ^iSS^l <a^T* °l-g-*Kr tfl^^ ^ WQ^S- 

^12001-78567X^1 7flX| £] <^ ^rf. 
<22> a o v 7 ] ^12001-78567^^, ^i2H^7l ^, ?i^5>ji 

[^Vrgo] o]-Jl7f <5}^ 7l#^ ^1] 
<23> «Vt^ o. ^ 7 |^ ^ #Efl ^1«V £-*11^ «fl^*>7l *H«£^ ?J O.3., 
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^ o. £ oj,ol 4^- 7l*>£^ 25. -^H^tH SL^g^ZL, ^^lJE^l ^tt 7l ^V*} <y ol-g- 

^ofl cfl Zj-Z}-*] aV^]£f ^1 ^-71 ^*Kr 2^?ll ; ^ 

^ «cHM-£°H cflsM, ^Lf"^ 371^^-i- ^*3*Rr 3^3); ^ «j-*J=*l 5L <2] ^ ^» ol 

^*Rr *ll 4^7111- i^-^r 1^*1 5M- 7l*>£^sl j?_3§ wj-^ ^ 

tb #*H1, ^"71 7l*>£^o]l cflsH, 7j7j-°\ 171^; #7] yj-^l 

£1- tg^V^ 271 ^f; ^^JE^l nfl*}^, H7lS^# ^3*Rr 37^; 
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^ HJ-^IH^ Q }&*}<^ 43^* ^*Rr *fl 471^^- -g^l^H^ ^tb = 3.^ 

7]^-*l ^^E^ ^ flfe 7m nfl 

<27> £ ^JjL^ Cf^-ol A o >4^ ^ 

-2- 5U^1 -fi-3*M 6 > tt4. o}*}, ^€ #s^H <4€- 4^3^ °J^H] 

<29> c^ofl iA]^ ^o), ^Tgo] ^-g-s)^ s.3§ ^1^, ^<y-^el^-(ll0)sf, ^-71 

^^el^-dlO)^ ^71^^.(120), #7l ^7l^^-(120)<^l a.S7l^^-(130), # 

7] f^^UlOHl <y^(140) ^ #^^-(150)5. ^5]^ $14. 

<30> a. ^ofl 4^ 7]^^^ 3Sgn^°- #71 ^7l <>} ^(120)^1 7^>S)JL, #7l ^<#^ 

^-(110)^ *fl<>H 4*11 ^*3^4 ^ 3°14. 

<31> t£ 2 ^ ^ ^ofl 4^- 5M" 4-§-^ 71^51^4 2.3$ « 0 V^o]l ^Sfl 5.^4^4 4 

^ 7l*>£^^ <^ollAl£olcf. 
<32> ^6\] v}<2\. ^-o] ( Al^o} 7 1^|. £ ^^. X\ # 9] ^6\) xx\?\ ?>}x£c^ 7 }?>\^<L3, 

<33> ol§> ( ^. ^tgo} ^ ^ ^^^>7l ^44 ^J2_^ ^r44 ^4« -f^l ^ 

^471 5. tl"4. 
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<34> -g- 7l^£^^ ^fl-^ 2*}€ ^A^^ ^Tr^f. ^71^/ ^fr^^t}^ o] 

*1tt A?} ^>(Self-Intersection)7> , <?l^?r ^-gH ^ 

ffSHU 2^ cf^^olcf. 

<36> Cj-Z^°} / «]*fl C}sfl ^7.1-1- A>-g-*>C^ />,S 5.71^. ^ ^ ^T*l ^ * f+ I 

^ ^l^UHhi- 4^ ^^^cf. 7l*>£^^ ^31^ ^(Orientation)^ ^Ml^ 
(Clockwise)^*}. 

<37> 7l*}5i^£- ^^^>1- 7}^H ( O]^ 0>Efl^7>S S7l^Cf. *\}^ ^-O] > All**}, /ofl cfl^fl^ 

<38> 5= 3 ^ Jg. ^ofl a}-^ « 0 V^xl£l- ol-g.*> 7l^}£^^ ^^*>7l <^*1 

<39> iTgofl w}<4 ^ol ; JS. i^cq 7 ]^ £ ^^ £ 3§ yj-a^ 3.71^^ ^ ^.£*1H « 0 > 

^^\°S*|(S301, S303), Al^tfl^- ^7l2}-^;4. 
<40> o] * t <y^*>31(S305), H oHMil- ^#W(S307). 

<4i> Aj-71 Hj-^]£(Direction Map)^ ^ (Circular List)S. ^^tf. 



52-9 



w 
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%t ^Bi» (0 +*)%(*+ l)j?_ Uj-^Cf . olofl, ^ HflE^ ^ 2]ae| ZLB^V 
(modulo) <£^°1 

<43> H^l^^lM, c£^0_ S O)^ (^1)7^ ^ttflEil- 

^« d i+m> m>0o] Wj-^to] ^o. ( lofl^*)ig ^|E^ ^ c^A]-^ 5} 

«fl *>M"^ ^ ^Cf. o] nfl aV^allEil- ^ i. «+ w o] ej-Ji 

<44> m 

[^r^M 1] >"0 

4. 

< 47 > *>7l^ ^^Hl^i ^ ^fi] ^i*^ ^ ^ 7 > ^o^l ^1 ^7l nfl&<=Hl, 

< 48 > ^fl- ^^(Normalized Direct ion Map) °1 £ « 0 v ^lS^ 2.-E- U j-^^B^ H7l# IS. 
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tt, tb u oHM-£^ ^H v ^ DHP]?}JL K7)^\jl AA^^ u <K^l£ 

*r iE^b cf^"^^ « 0 HM£5^JL tb^-. #71 DM°fl ^cf(S307). 

DM( A i)% n"% A J2\ iHMs.^*! cfz|^s] o] 

<51> «cH^l£7V ^o^-g- nfl cf-g-o} -^Al 2 ofl <^fl t}Z}-^ ^1^* Zk^n 1^7}^ 

<53> 

ojirfl, ^imfo. ^ ^ -*f7}3<?] ^o\x\ . 

^, ^ (77fl)7fl^ «oH^^ ^ «oHM£7> (/7fl)7fl2] ^1^1- *>0 t>n^r gffe 

4^ v ^-i: ^ afi, ^--S- 3-4 ^-ol g-^ a ^ - 014 

<55> 3] P 0 = P„+d n 

<56> 

3 /?I> "'^1 ^*fl°> y o v ^lS<Hl cfzv^^ ^ofl^ ^ ^ 
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<^ ^*Kr 3£r ^Tfl 7>^^>Cf. ojf ^IH^r yj-^Troj 7}7]^ <£#°] 

*<§^*Hir cflA], cf-g-<q 4«1M*lll *V 7fl^l ^ r+m + in>-i- ^fl^ 

<60> w 

<61> « c V^iE^ tq-Z|^ ^<HH Jj)^ s$a$Q ^TflAjo} "J-^ojtf. o) 

«<K>*l-££] h o H$ tf|E^ ^1 ^» <*O.S. *>71M-, ^€ Cf^^^ ^l^o^ ^.g. 
^ — -5L *>ig ^q-. ipg^ o^o] tij-o^ nV^Al^cfjl 7}^*Vl}. 

a>a 0 Vo1 7>^5:}cf. o]b\# "oHM^ « ^^8>i *&f$7] 

<63> Hj-^lSofl CfZ|^ A^ofl o}o^ ^ ^^1-8: ^^Itt W 0 V^ £ ^^-4, 

3 7>^^Cf. 
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<65> — 1 

DM \D) = A 
[-^5] DM{A)= DM(DM ~\d)) = D 

^B] ^-(Vector Product HI £R> cf^-s] ^v^i 6 ofl Al^wj-^o.^ ^H^tf. 

<67> [^*v-ii 6 ] d * d j+ i — x i y ,• + j 3/ ,* I+ x ^ 0 

A. °l2-itr ^-f^r °>2fl^ ^^H^ « 0 >*^l£^ tg^-ofl ^sflAi ^ ^3*1 

^1 ^ ^Eil-^ ^ ^i7> &c].. 

<72> c^, £ 30^ , -#7HH tij-^jT^g. ^^t}-(S309). 
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1020020082722 #^ «J*]-: 2003/10/7 

< 73 > ^ W£f5] <3#(Merge Operation)^: "+"$. 3.7] &t±. « 0 V^ ^ 

<75> -o^, Cfl^o] ^V^l^o^ ^ ttj-tf^ ^0.4 ^ 

<76> 0>2flAi #^/0.^ <S^* 34 ZL ^47> ^5L^ 



<78> ^- t}z}-^ Afif ^ofl *fl*IH, « 0 V^> ^£7> DM{A }=D 

<79> [4^07] WjJ+^U 
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S.^- W 4^1 ^€*}^°> 

1 £1tt i}-§- ^r^Hl 8^ ^ ^ ^a]^ ^-fclcf. 

rf, xtf / + i-*/yi + ,-y,* /+1 <o 
8] d m xd = * »y 1+1- y m * 



<83> 



<84> 



[^*vai 9] ^ >« x ^ /+ 1 ~ x m y 1+ 1 — y m X /+ 1 > 0 



<86> 4^ ^ ^ofl ^H-£^°fl <M*1 

<87> o)^r} > £. 51- ^^l^ ^ y o^^- A <H1*1 ^^KE^- *Vcf. 

<88> i£ 5^ #71 £ 3^1 fJ-^lS. ^^-g- *&*$^7] H^Hl #4 *#£olc}. 

<89> T^ofl xia}Q ^-o] ( Jg. tg^- «J-^(S309)^r, ^ ^ 

# 3^^:4(5501). 
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oo> H 6a ^^1 £ 6d^ <#7] 5. 5^ ^7}2i^ *&*%^7] <£o)}X\^o]v). . 



<91> 



ofl «><q. £oi, tfl 7}xl ^ofl *v 7 }*1 ^0.7]. sq^s- « o v^ l£l . ^^^4(3503). 

<92> Hj-^jc ^<£a>o} - 31] <£*}7}7} S.^- O.^- ^*Kt «oH^l£^ nflfe 31^ 

je^o} §^ ^flsfHM- ^H^l °H4. ^ ^-^^^-i- ^r*J 

tt4(S505). 

<93> ojl- U^HHH^, s^-s^ o^o} ^o}- ttfH^ ^^MItt, 

ol^-g: -E.-T- £-*fl (Convex Decomposition)*}^ ^D^lSofl ^Itl: 7l*K2. 

3§ o. ^^.^jt ^^.g. ^-(union)^ f-s] 7>^ ^ o^cf. ^-^-^^3.^ 

^3^* W 1-^- ^-^ H o^°l^ 
<94> s^-j=l^ ^o]^ ^h^] ^ tg^- ^l^TdCLj^ ^ ^M-^tK convex 

hull)# °l-g-*Rr o 0 v^o] oicf. a, ^ cfl*V iHMS* ^}iL 

<95> ojl- S-^l^Kg- oltb tflafl «J-^ol5}^i ol a o V^^ j^JZ. 

#*M3 7fl*H"3N>H ^-S-tb ^71^1- ^ ^SLMT.} *\}7]7} ^ ®±t olcf. 

<96> ol* r « 0 H^Eil- ^t*>^c-H(S507), ^ «J-^l £ 7l- S.^ ^ i}^* ^*Rr ^-f 

°flxr ^"71 =^*M 8 ^ ^"71 9°1] ^^l- ^ olcl-. 
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1020020082722 #^ H*}: 2003/10/7 

<9?> neiM-, HHWs. ^^^>7> .2.4 tfjq-^-i- ^*Rr H <HMS» nfl 

^Itt, 14 ^^-i- ^*Rr U-^lJE^ ^ <S*Voi 4^11^14. 

^Att l-^ 4^-8: ^*Rr «o V ^li^ «o V ^^ ^ oj^^v ^ 
<99> o] ^*- t a o > 71 ^*vai 440] 10 o. s cfl^J^ ^ 014 

d t *d t+1 = x iy , + 1 -y,* l+1 >0 

101 ^ 1 = * w > /+ 1 - 3> m * /+ ^0 

<101> ^ ^^m^ rf «-Hl tfl«flA-1 ^Tfl-fi- ttj-^^-Cf. nVef, ^ w o] ^/JZ]- 

[^*Va1 11] d 1+ 1=" X M y 1+ 1~ y m X / + 1 ^ & 

<103> °1 ^ cfl*iH -2-4 se^ 1-4 ^ 4^ £ch 4 

<104> n>^nl-0. S . ) iJJ-^El* tg^*H (S509) , ^ fl- ^^*>7fl ^C|-. 

<ios> 4a] , Aj- 7 j si 3<HH, IHM^* ^ W ^(S309), .2.4 4^^^* ^tb He)^ 1 * <r 

*8*}7fl £4(S311) 
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<106> j£ 7 £ £ ^ ^*§<#o] z\)o]xzf§6\] t^H cfl*JH t§ 

X>7lJl^]-7> ^S}7l ^i^llo^, £ 9^ ^-71 £ 8^ 7>7lJE^]-» ^7^ 

sitt z)n ^a- ^^^i ^3*1 

<108> c^ofl^^ # 7 ] £ 72]- ^-o] 7>7l J2^>7> 1> >8 *Rf- t-fl , o] ^7^^ ^ 

(trimming) <3^-§- ^-g-^ ^fr 4 s SU*. °1 H <^* ^ ^o v 

(feature)-g- ^ Bel n J « 0 >^ol^j7 ^ , ^V 7 ] £ 8^1^i^ ^-o] 7>7l5II*l-» 2.^- ^jjTl^- ^ 

<i09> a o v 7 ] o.^. jL^tg^ e^i^ ^ 0.^1 tr*H ^ 5^. 

<no> cfA], #71 51 3^1^, ZLl-^ol 3711- S^trcl-(S313). 

<111> y o V^ l£ ^ ^HN^ ZLf- ^ <H <&JL o] ftg- ^*\5.7\ 

^°\]^ ^-Itr 0 l-^7l- ^ ^ ^1^>£S. S)o] ojcf. ol ^-i- ol-g-*>ol « 0 V^l£0] tiJ-^^Ei 
ofl tfl^ ZL-f-#3 37lS^<a^(Scaling)^- W ^ &t)-. 

<112> >Sl£l<5l H7lS^°!^ a^ftofl &-g- ^3 3 3.71 ♦ ^i^Rr % 

<113> ZLl-^ 3.712:^^^ GSS. X7l*H 27^ <=]^1- ^^.S. tH4 . 
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1020020082722 2003/10/7 
<iw> ^ «J-^l£oli ( if zj- ZL-i-ofl ^-g-^- H7lS^-gr 3tb i£e* th^r (t) 

GS(D im ,(S i (t),S m (t))) t 

sx*) = i-*. 

[^«Hi 12 ] S m (t) — t. 

d ia tfl§flAi / n^-o^ ^mjEii-oi) a-f)Hfl, ^ 

f-ofl fufl<^ ^ £L7l2^ g-y-g- ^*Rr 3Wth 
<117> ^-§1, ^ ^JUeL 371 2^ S}^ 7l*> £^^1 « 0 HM£ofl $\ 7l*}£^^ 

<118> 7)^9] J^^H ^AlfV ^£ s^JE -#7HH ^^tt 3.7lS^ ^7111- 

51^ 37ls^* ^ i^-e} ^ ejiBt ^^1 1321- ^-ol ^ oicf. 

<119> (5 ,(f),S = (1- 0= (1 - tin), tin)) 

t(n)= * f (0< n<N+ 1) 
13] w + 1 
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<121> S-^H S.*§°.3.°\ fE^B^ 3.7] ^4 ^Tfl* 



<122> 



a s(l- 1 <)+* (>(1 " <(B)),<(n)) ' 

t(n) = l^TT j(0<7l< ^ +1) 

[^*VA1 14 ] 

<123> £ 10a vfl^j £ 10c^ t^ofl 4-g- SL^g ^£ J^o]^ ^^S>7l ^ *V ^ 

<124> £ lOa^ll ^o], 5 ^ gj-ol iol^ ^Haflo^ nflo]^, s. lOb^fl 

44 ^-ol s s] 114 3}-o_ig v4 w o. s ^|^£7f t44 ji, 5&t>, £ 10c<=>11 ^ A l€ 44 

s #°] iticf a.^ A^S] ^ ^s. 7 > 1:^4. 

<125> 4*S.2i£ ^IH S7l^^^- ^4 ^-^l-oll ^TflS 

"o^l 44 4°<J=*}7fl JLOV^- ^ &4. 

<126> £ ll^r ^ofl tfj-e} S-^g #5L7|- ^1^5]^ ^t^^g. ^ 4?1 ^ ^ Q] ofl A| £3.^ , 

<i27> cfA), £ 3 o)1a^ w o >^] £1 . ol-g-isH, cfzj-tg-g. ^?b4(S315). 44^ ^<H1 

tfl^. o]^ ^oflAi < H'£3 < ?1 Sltb 44*§ 49^ w o v ^l- 4^ ^cf. 

y o^* tttWl 4^4 £4. 
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<129> ^fl, $J$1£ £.3g ^£|oj 7fl ^c^ ^ofl ^-§-5fH zi-i-^ 517|£| U-.^(S301) g 

^JE^H «o v ^(S303)-i; ^tb4. 

<130> t-*fl, ^ 4^ A /4 rfl«fl>H(S305), 4^ 1^*1 5= 

ZWIfM ,) = Z> l4 £>A/M M ) = D m + ^#*Vcf(S307). 

<131> 4-§-3 15^ ^"71 ^ «o v ^l£* *fl3-£ U-^13E. ^ 
^ *Vcf(S309). 

15] ~D= D t + D m = DM(A ,) + DM(A J 

<133> ^ ZLf-^ 3.7}^ ^^JE* <£^4(S313). 1-cH, 

16) £>U) = gsCdas /o.s w (*))) = gs(~p,u- 

^ 171- *r 5U4. 

<136> 17] i4(f) = Z)M - l (D(t)) 



<132> 



<134> 



^ ^^W(S317). 
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<138> M. M^ofl 7 \-s[^°\ £ 3| « 0 V^^- ; n]^S^ 7 l (gAj-ofl ^.^ ^ 7 j^o) ^ ofl «] 

BB1-SJ7 s^ojcf. ol^- ^^*V7l fl*fl>Hfe <?!^H] ^-7}^ 71 £^^ 5.^ «j- 

<139> ^i&H^7l ^Ir^f-^ <3^4^ ^Hl ^ =L ^Tfl^ol « 0 V^l£^l °\*V 

<U0> (1- /M 0 ©M , = DM ~ l (GS((DM(A 0 )+DM(A ,)) . (1 - t, /))) 

= £>M ~ 1 (GS(Z> 0 +Z) ,,<1- f.f))) 
= DM -1 (GS( Z),(l - /, *))) 

[^^Hl 18] = A{ t) 

<141> ^H^HH ^ f^l ^o] ^ ^ o^cf^ ^ojcf. ^^^71 ^^V-ar 7l# 

^ i^r y o V, ?HH^r 5L^<Hl (l-^)wfl^- ftifl^-^-^) H7l^^ ^AVO. ^ ^ n]^^^7l <£ 



71 ^*l«flo> 

^<H1 n} = «>^1^^ ol-g-^V s.3g tij-rf^., ^ h 0 >^1 £4 ^^H^l, ol^ 
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<144> n*2M, ^ N7fl^l _£^§ #*KE.^# ^Sflo) T&t±T& t nf-T^fl 3.71 o]*v 2N «} 

71 <2^H1 ^ 7l§>£^^ a}^ l±7j-§- 2A^«i^ H.^^^ W^o] tij-^ 

1^ oil- ^s. cfs. t £6\]*} 7flA)~g-^- ^ oirf. ZLS1H.S #7l « 0 >%^1£<H1 

^ 7lsr>£^^ Ji^V Hj-^^ 7l^^ ^]S^^7l o^a];^ o]*V ^^fgo} ^ ^ 

<H1 wlefl aul-sji ^^olrf. 

#JE^Sl ^fl- w 0 V^] £ 7V _5L^- ^f-§r ^ $X^-. °1^ ^3 ^4)-^ I9i4 £o) £ ^ 

<148> _ , 

iV(£>Af(A(f))) = N(DM(DM (D(t)))) 

i9] = N(^a) 

<149> o^^l o. ^^^j. ^ -^t^ofl cfl*flA4 £ ^ ^fl- ^H^^^l ^^lSt ^ 

£1" °l-§-^r 7l*>£^al JE.^H ^3*r -f^KE^^r ^i^-Sl ?Jo)o11 ^ j^o] ji. 

^°1 %%%-$r 3*1^-. 
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<150> 3.33 ^ofl A>-g-^- ^ flc*. o} «J-^,g- ..^fl- Hj-^j^oll ajtV ^ 

1- ^tl: 7fl^ 2034 £cf. 

20] N N i+ N m~ N c 

<153> o| ^711^ 5L^§ ##J£^<3] ^^ofl Af-g-^- ^ Olcf. O] 7 fl^6j) ^ 

^"o] 5^-51 *vq-. 

<157> _ i 

A lm — DM 1 {GS{{DM{A t )+ DM{A J) .(1 - t, t))) , 

21] /«, = (! ~ ^ / + m 
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<158> Ol 3.3$ ^ %^6\) A>-g-^- ^ clef. O] ^]6\] O^^fl, - ^5:^ 

31 ^o]^ 371 °i^lH ^^°) ^H^^l ^T^o} ^ol2|. ^1- ^-cf. o] ti 0 >«^ 

^olofl ^^^"ol^ZI *lcf • 

<159> ^H^^ol O.S-*V jpgtgAjvg- ^o. ( ^jo] ^^V^tr, aa*^ 7 fl^, ^7^ 

<160> ^-71 U-^l£ofl ^ 7)0!}^ 2) 3.3$ «<HHH 27fl ol^o^S. ^ftcf. 

S^H, (m-l) 7l\2) *\}°]5m^ A «(0 ^ ^ Af)ofl tfl*fl^ ^nrBj-Ol cf^-A] 

(Bernstein polynomial 37l3&^-§- ^ ^^5} #^3. c>l-g-s>^ tffl*H ^7} 7}^*} 

MO - DM~ l {SG{D_,{B ! l{t),...,B M M {t) 

M m 

M. = 2 ,) = 2 £ 

[^^H 22] i 

<162> o^Al^- H o T-^ £ = 7lfr>£^ M^V Hfl^l^ ^| 0]^JL ^tf. ^ ^HH 2 7fl o] 

4. 1-^, ^ 23^ ^ Til^^r «fl^ 

<163> 

23] Z)= (-(((/? o+^l>+ ^2>+ ^3>-)+^ if 

<164> £ 12 i=. ^ofl n}-^ 47 flo] aflo^^l cfl^flA^ s.^§ ^3E^^r >^*Kr ^ 

*>7l ^ofl^lHS.^, 3*r *1H<H ^|<H* ^-g-tb ^-i: ^^*V7l 3Mt}. 
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<165> »\}7.}o] ^Ojl- &t\- ^HVS|-Al^l %o] M.g\M (BloSSOm) *fl<H Ol^olcf. o] 6\] *\ 

^ EL7]2z^ r^Sf °1^7\ t>7fl^ t £- ^ ^ £) ^ ^ e}- ^-f^o] jj^fl <£| 



<166> 4 3 r/ > > i 

<16?> A\[t „ f a . f 3 ]= (1- t,)(l- f 2 )(l~ f 3 M g + 

(f , (l- f 2 Xl- f 3 )+ f 2 (l- fjXl- t a )+ f 3 Cl- t x Xl- f 2 )M 
(f if a Cl- t s )+ f if 3 (l- f 2 ) + ' 2 t 3 (l- <l)M 2 + 
24] '1*1**4 3 

<168> D 3 /' 
<169> 3 

s 0 (fi. f a . f a ) = CI- fjXl- f 2 )(l- f 3 ) 

B \ ( - t i' t 2- ? 3 > = f i CI — f a )U- f 3 )+ f 2 Cl- f x Xl- f 3 )+ f 3 (l- tjXl- * 2 ) 
-B 2 (f !■ f a , t 3 ) = f i f 2 Ci- f a )+ f^aCi- f a )+ f 2 f 3 (i- a) 

_ 3 

[4^*vai 25] S aCt i . f 2 . f 3 ) = f i f 2 f a 

^ptfi.f 2 -f 3 ] = B^Cf 1 ,f 2 ,f 3 M 0 + J Bf(t 1 ,f 2 ,t 3 M 1 + 
[*r^ 26] 5fC*i.f 2 .f 3 M 2 +£*(fi.« 2 .f 3 M 3 

<i?i> a o v 71 26^- oj-g-*>o} « 0 V^]£* oj-g-*]- 7] ^>£^ 3*V l-e^^ *1H^* °V 

5fl 272f £o] # ^ oirf. 

<172> , v 3 , 

i4(f ,,f 2 ,f 3 ) = ,4 0 U I ,/ 2 ,f 3 ] 
[^*M 27] = DM~\SG{~D, {B\{t x ,t 2 ,t 3 ) B\{t , , * 2 , f ,)))) 
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< 174 > M *> l-^^o] 7 ]^^- o^^j. 28S. 



<175> 



^(t^.. •...* v )= sfn^'n (1-^)1 

?Y- r s lj e T x * e ST, . J 

| rj= », t x n t 2 = 0 , z\ u r 2 = {i, 2, . . ... a/} 



<176> 



28] 



<177> 



A(t x , 1 2 , . . .t M ) = A 0 [t l , 1 2 , . . . , t M ] 



29] 



<178> 



tHH=H SlCf. o>Hfl 303]- ^cf. 



<179> 



= l T ti\ T ^t\ T Hi-t)\ T >\ 



30] 



= ffl<'(l-^-=Uf(i) 



<180> 



<181> 
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<182> ti}S>}- ^ M. ig-^o] yj-^ c. 3x3.^0.3. 3^3. ^ 71^. 

dPK^^S., ^, f£3l tq^a, = C^H, ^^3. ^)ofl ^ cOt}. 

<183> ol^6||^ £ ^ o. > ^. ^§>^ 7l^o>oflA^ ^Al-g- 7 >^1 *H1 

olo^ ^ ^Vtgo| 7] -^ tf^] ifloflA] 7>^] ^ ^ ^^ol 7> 



141 

a oH^li ^-g-sVi, ZL#^ £I7l^^ <£^- ^*\5L <3^» 

HI*!, &.S!r ^^Ml tfltb *H 7l^>£^^ ^31^-8: M^Jl, 71 
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1] 

#71 »o v ^l£# ^^Rr *fl 2#7}1; 

y o v ^l-£°fl *fl*M. 3.71 4^Kr 3^711; ^ 

«oHM£2l oj-g-^ Cf^«§^. jfl 4^-711 

[^T 1 * 2] 

^#«" S.^§ ^?i£^Sl 7fl^<2}-, ZLofl #-g-*Hf Ilf^ 371 ^ ^ ^-E*lH 

y o v ^# ^*Rr *)1 5^:711 

# b) i^Rr #^1-£1- ol-g-tb 7l§>i^5i s.jg wj-^. 

3] 

371^^51 <y^^-g; ^S}-Al7l^ #71 3^711 ^ #71 4^7^11- l&4a-SH ^isRr 
5#7fl 
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4] 

«o v ^ a^H, xi, yi T= AA d i$\ 3-£#<g) 
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6] 

^^-JL*} *Hfr 1^*1 517} SL^f 4^^^- ^*Kr 3-M*r, ^l^JE^l- 5L*f- 
^-Sfl^H A oM 73:31 ^ ^3-71 83:31* ^*3*Kr all 93:711 

7] 

*ii 5^hi 5&°h. 

^^-JL*} <5Kr «oH^l-£7> fi^f- C^Z^^g- ^^Kr ^-fofl^r, aflo^t^ ^ 

1-^- ^^1 cflt!" ^-71 all 73:31 ^ ^-71 *fl 83:711* ^*Kr *\) 93:711 

«- cl JL^Rr ^HJilS S}^ « 0 H^1 °l-§-*!: 7l*>£^s] « c v^. 

[^T 1 * 8] 

^WJ17> <5>^ « 0 H>Xl£7l- S.Jf. ^ ^A^^ ^*Rr *>7l5l ^ ^*V^1 

% «c^l£l- 7i^>£^si s^g ^ 

i xd /+ 1 = * /+i - y /* /+ i<o 
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d ? d »- x t y m - y i x *>° 

d m Xd 1+1 = % m y l+l-y m X /+1>0 



9] 

/+ 1 = * t y /+i - y ,* , + 1 >o 
d t * d m = * t y m ~y t* 
d m xd i+ i = x m y y /+i^o 

^ ? d m = * ,y m -y ,* w <o 

/ + i = ^>'/ + i-^ x / + i<0 

[3^8" 10] 
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GSCD lm AS ,{t), S m (*))), 
5 ,(0=1- t, 
S Jt)= t. 

111 

*ll 10*M 31°] 

N 7fl ^ M ^?K£^ >M*Rr ^oll ^-71 ^^e}- ^ &)^H*r, 

S>7l ^ol i^Sl^ ^ 

* ^H) ^ «o V ^l£* 7lT5}51^ 2} 5L*§ 

(S ,(f),S (1- f, f)- (1 - t(n),Kn)) 

t(n)= n ,(Q< n< AT+ 1) 
ATT 

12] 

*fl<H£.^ -2.5. ^7H 7^-Ochi ^-71 ^ sl^H^, 

^^31- ^oi s^sl^ ?A 
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(5,(0.- S m (t)) 



t(n) 

[3^$ 13] 

*n i% v *fl 3*j- ^ <Hii *v *<h 5a°H, 

A oM 4^3]^ «oH^l£ ^^TTT, 

Z>M ~ l (ZP) = 
£>M(^4 ) = DM (DM ~ \ d))= D 

14] 
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,(!-«) + « <' (1 -*>'*> 
i (i-') + t (,(1 "' (4 ' W) 

1 y^ T ,(0<«<iV+l) 
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P 0 = P init 

P 0 = P n+ <* n 

m 

P + l = P i+ S dj 

j= o 



15] 

^7) *fl 4^7^ tW% 

.4(0 = Z>Af - l (D(t)) 



16] 
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(1 - OA Q ®tA , = DM " 1 (G5((Z>M(>1 0 )+ DMM ,)),(! - f, /))) 

= Z)M ~ 1 (GS(Z? 0 +£> ,,(1- /,/))) 

= DM - , (GS( DAI - t, t))) 
= Z)M - 1 (£(/)!" 

= 

17] 

4^7fl^ 7l^>£^* 5L3$Z}^ ^-fofl t}z^ 

- £W _1 (SGU,(b;(/) B M M U) 

M m 
»= 0 *= 0 

i 

18] 

52-36 
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= ZW" l (SG(-D, (B^j,^,^) B 3 3 (f j , f 2 , f 3 )))) 

[^^Hh 19] 

7lsK£^ SL^6\] o^>o} s$s$Q s.3g ^Vjr^-g- ^ 5^ 7^1 

20] 

A o V 7) 5.^ ^7_>£^^ 3^8r, 

N(DM(A(t))) = N(DM(DM ~ 1 (D(t)))) 

= N(D(t)) 
= N(-£L) 

21] 

^1 19*<H1 
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#7) 3.3$ ^KE$S] 3#£r, 

*>7l^ ^^MilS S^tt 7fl^oil oj^j. ^ tiJ-Ai o. o\^\c^ ^ 

N lm =N,+ N m -N c 

1^7--% 22] 

^ /w = DM _1 (GS((Z)M(A ,) + ZWM J).(l- t, 0)). 

L /« = (1- 0£ ,+ ^ w 

23] 

#7] 7l§>£^ofl cflsH, aq-zj-sl fHMHl- ^#*>^ 171^; 
#7] y oHM£l" ^^Rr *fl 271^; 

H7lS^^r ^*Rr ^ 37)^; % 
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«oHM^^ ^^r« °l-8-«H ^*Hir *)1 47]^ 
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[5L 1] 



•140 



^1 



130 



L 



120 



t £ 



110 



1_Z. 

S3¥ 



150 



52-40 



1020020082722 %^ <&7\: 2003/10/7 

[5L 2] 



t=0.5 



1 .0 * 




(a) (b) (c) (d) (e) (f) 
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[£ 3] 



-in: 



a^isa gje <ys« ~S301 



—S303 



!f 



— S305 



^S(DM) -S307 



—S309 



I 



□«e« BD\ 21 (GS) 

I 



—S313 
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^xis 
a oi 



0.320000 
2.262742 



^XIS : 8 
^ 3 : 0.343859 
a 01 : 2.262742 

5? XI 3 : 8 
3 ^! : 0.362415 
9 01 : 2.262742 

5? XI 2 : 8 
9 ^! : 0.375670 
a 01 : 2.262742 

^RXIS : 8 
0 2! : 0.383623 
a 01 : 2.262742 

3RXIS : 8 
E 3 : 0.386274 
a 01 : 2.262742 

5JX|g : 8 
0 ^! : 0.383623 
a 01 : 2.262742 

^X|g : 8 
S ^! : 0.375670 
a 01 : 2.262742 

^XIS : 8 
3 3 : 0.362415 
a 01 : 2.262742 

3RXIS : 8 
£ 5j : 0.343859 
a 01 : 2.262742 

^XIS : 4 
3 ™ : 0.320000 
a 01 : 2.262742 











-ss- 
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[51 5] 



si a 
w 



—S309 



—S501 



— S503 



2^ iiga&s a» aaai 4*a 



GD 



—S505 



—S507 



»ar«iEi %m 







-S509 



[51 6a] 




[51 6b] 
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[5. 6c] 
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IS. 7] 



sin 



: 20 

0 ™ : 0.133200 
a 01 : 4.560000 

^X\m :80 

H ™ : 0.233712 

2 01 : 5.035748 

^X|g : 80 
3 *! : 0.314928 
gJ 0! : 5.511497 

^Xl§ : 80 

£ ^ : 0.376348 

3 0| : 5.987246 

^XIS : 80 
3 ^! : 0.419472 
3 0| : 6.482994 

^XIS : 80 
E9 3 : 0.442800 
U 0| : 6.938743 

^XIS : 80 
a 3 : 0.446832 
U 0| : 7.414491 

^Xl§ : 80 
□N *{ : 0.431568 
3 Ol : 7.890240 

^X|g : 80 
3 3 : 0.397008 
3 Ol : 8.365988 

^RXIS : 80 
B 3 : 0.343152 
21 Ol : 8.841737 

^XIS : 12 
0 ^! : 0.270000 
a 01 : 1.863497 
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IS. 9] 

He 
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[S. 10a] 




[5. 10b] 
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(a) (b) 
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